




DETERMINANTS OF THE PROFITABILITY




Follow this and additional works at: https://tigerprints.clemson.edu/all_theses
Part of the Finance Commons
This Thesis is brought to you for free and open access by the Theses at TigerPrints. It has been accepted for inclusion in All Theses by an authorized
administrator of TigerPrints. For more information, please contact kokeefe@clemson.edu.
Recommended Citation
Liu, Shiang, "DETERMINANTS OF THE PROFITABILITY OF THE U.S. BANKING INDUSTRY DURING THE FINANCIAL











DETERMINANTS OF THE PROFITABILITY OF THE U.S. BANKING INDUSTRY 




 Presented to 




In Partial Fulfillment 
of the Requirements for the Degree 










Dr. Howard Bodenhorn, Committee Chair 
Dr. Patrick L. Warren, Co-Chair 





This research focuses on the determinants of the profitability of the US banking industry 
during the financial crisis. The analysis focuses on both internal and external variables 
regarding the profitability of banking sector, including bank-specific variables, industry-
specific variables and macro economy variables. Data over the period 2007-2012 for 
8677 US banks is derived from the Federal Deposit Insurance Corporation, Nasdaq Stock 
Market and Federal Reserve Bank. Fixed effect panel model are used to analyze the 
estimator and the significance of the determinants of the profitability. In this study, I test 
the nonlinear relationship between profitability and capital adequacy ratio and also find 
that economies of scale exist in the US banking industry during the financial crisis. 
Deposit to total asset (DEPOSIT) and investment securities at market value to total assets 
(SEC) also impact the profitability of the banking sector. The external variables, such as 
the goodwill (LNGW), Federal Reserve discount rate (RATE) and Herfindahl-
Hisrschman Index (HERF), determine the profitability of banks as well. Furthermore, I 
compare the results from this study with the previous research by Paolo Hoffmann (2011) 
for U.S. banks’ profitability before financial crisis and find the impact of the capital 
adequacy ratio (CAP) and the asset size (SIZE) take an extremely large change and other 
variables, such as total loan to total asset (LOAN), interest expense to total asset 
(INTEXP), deposit to total asset (DEPOSIT), securities invested to total asset (SEC), 
Herfidahl-Hisrschman Index (HERF) and reputation (LNGW) change in size and 
significance during the financial crisis.  
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Financial intermediaries play an essential role in economies. The banking industry, as the 
classic and the most influential of financial intermediaries, facilitates economic 
operations. There are more than 10,000 commercial banks and saving institutions in US 
transferring funds from the savers to investors. In other words, financial intermediation 
provided by the banking sector supports economic growth by converting deposits into 
productive investments (Levine, 2000). An efficient banking industry is thought to 
stimulate the growth of economies.  
 
However, the profitability of the banking industry in US was badly hurt by the financial 
crisis (2007-2012). The near collapse of the financial market caused more than 480 
commercial banks to fail within this period
1
. The return on assets of the whole industry 
also fell to a low level since the economy entered the era of low interest rates. A 
reassessment of the banking industry is necessary. 
 
This thesis seeks to identify the determinants of US banks’ profitability by examining the 
bank-specific, industry-specific and macro economy variables during the financial crisis. 
The findings in this thesis could be utilized by academic researchers to test whether the 
                                                 
1
 Data from the Federal Deposit Insurance Corporation 
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financial crisis changed determinants of profitability as well. Moreover, it could be a 
highly useful reference for banks’ managers to recognize the determinants of banks’ 
profitability and could also assess the impact of the financial crisis on profitability since 
potential future crisis might affect determinants of profitability again.  
 
In this thesis, I analyze of the financial data from balance sheets due to the special nature 
of the banking industry. The capital adequacy ratio as a crucial financial factor mainly 
affects the bank’s profitability. In this respect, previous research extensively analyzed a 
simple linear relationship between the bank’s capital adequacy ratio and its performance 
(Goddard et al., 2004). In this research, I mainly test the nonlinear character of this 
relationship.  Furthermore, I also concentrate on the test of the economies of scale of the 
banking industry during the financial crisis. Previous research by Hoffmann (2011) 
verified the diseconomy of scale exists before the crisis. 
 
Several academic studies (Deger Alper 2011, Van Ommeren 2011 and Christos K. 
Staikouras 2008) consider the external determinants of the bank’s profitability, such as 
GDP growth rate, federal discount rate and inflation. However I find there is 
multicollinearity among the macroeconomic factors in US economy. In this study, I only 
use Federal Reserve Bank Discount Rate as a measure of macroeconomic activity.  
 
This thesis builds on research of Paolo Hoffmann (2011), who investigates bank-specific 
determinants, industry-specific and macroeconomic determinants of profitability utilizing 
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a regression model. Using data from the US banking sector between 1995 and 2007, 
Paolo Hoffmann (2011) finds evidence for influences within all three categories. In 
addition, Dietrich and Wanzenried (2011) also test the impact of the financial crisis on 
determinants of banks’ profitability for the Swiss banking sector between 1999 and 2009. 
Changes in both significance and size of coefficients are considerable during the financial 
crisis.  The coefficient on the capital adequacy ratio is insignificant in the pre-crisis but 
becomes negative during the crisis. High capital ratios and low interest rates reduce bank 
earnings. 
 
This thesis extends existing researches in three ways. Firstly, the US banking sector is 
considered, applying banks’ data in financial crisis era (2007-2012). No previous study 
has considered such a comprehensive system including both internal and external 
determinants of banks’ profitability for the US banking sector during the financial crisis. 
Secondly, this thesis attempts to seek the impact of the financial crisis on determinants of 
banks’ profitability to the US banking sector. Thirdly, I compare the findings from this 
thesis with the previous research by Paolo Hoffmann (2011) for US banks before the 
crisis to test whether the financial crisis changes determinants of profitability.    
 
In this thesis, I utilize a panel model over the period 2007-2012 for U.S. banking sector
2
. 
The analysis focuses on both the internal and external variables regarding the profitability 
of the banking sector. I follow the research methodology used by Paolo Hoffmann 
                                                 
2
 The banks’ data are organized by state  
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(2011). His study tests the determinants of profitability for US banks from 1995 to 2007 
before the financial crisis.  
 
The main findings show a nonlinear relationship between profitability and the capital 
adequacy ratio for the US banking sector. They also show economies of scale in terms of 
profitability during the financial crisis. I find that other internal factors and the external 
ones are also statistically significant in determining the profitability of the banks using a 
fixed effects model. Furthermore, the comparison between these two periods indicates 
that the estimates of variables changed during this crisis. Besides the coefficient of size 
mentioned above, the coefficients of securities invested to the total asset are negative 
before the crisis but positive and significant during the crisis. 
 
1.2 Organization 
The organization of the rest of the paper is as follows. In section 2, the empirical research 
on banks’ profitability is reviewed by presenting findings of research. Section 3 
introduces the variables and determinants for banks’ profitability. I describe the 
regression model and methodology in section 4.  Section 5 provides the empirical results. 










In this sector, I review the existing empirical research regarding the profitability of a 
bank. My purpose is to give a comprehensive overview of important findings of previous 
studies. I divide the determinants into two parts, internal determinants and external ones.  
Internal determinants of bank’s profitability can be defined as factors that could be 
recognized from the balance sheet and income statement of each bank. The external 
factors are those cannot be controlled by the management and policy of commercial 
banks and saving institutions, such as industry and macro economy factors.  
 
Bourke (1989) stated that the capital ratios are positively related to profitability, if the 
capitalized banks prefer the cheaper and less risky funds and good quality asset. Berger 
indicated two explanations for a positive relationship between the bank’s profitability and 
the capital adequacy ratio: bankruptcy costs hypothesis and signaling hypothesis. 
 
 The expected bankruptcy costs
3
 hypothesis indicates that the greater the external factors 
increasing the expected bankruptcy costs, the higher the capital adequacy ratio for a bank 
will be (Beger, 1995). In other words, when the expected bankruptcy costs increase, the 
optimal capital adequacy ratio also increases to reduce the probability of failure and 
lower the bankruptcy costs.  
                                                 
3
 The bankruptcy cost is the likelihood of bank failure times the deadweight liquidation costs which 




Meanwhile, the signaling hypothesis could also explain the positive relationship between 
capital adequacy ratio and profitability. The signaling hypothesis indicates that 
asymmetric information allows managers to have better information than outsiders about 
future cash flows. Therefore, managers expect to signal this information through capital 
structure decisions. According to the signaling equilibrium, if banks expect to improve 
their profitability, they should have higher capital, because the capital adequacy ratio of 
bank determines the capacity of a bank to absorb unexpected losses. In theory, an 
excessively high capital ratio implies that a bank operates conservatively and ignores 
some potential investment opportunities.  
 
Berger tests for a positive relationship between the capital ratio and profitability for U.S. 
banks (1995). Berger indicates that if the expected bankruptcy costs are relatively high, it 
would be hard for banks’ managers to maintain capital ratio below its equilibrium values. 
The increase in capital ratio would lead to an increase in the return on assets through 
lowering insurance expenses.  
 
Moreover, Berger explains the reverse causality of profitability and capital adequacy 
structure. By the efficiency-risk hypothesis, more efficient firms are willing to choose 
relatively low equity ratios, as the higher expected returns from the greater profit 
efficiency replace equity capital to protect the firms from financial distress, bankruptcy, 
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 predicts a negative 
relationship between leverage and the firms’ relative efficiency, thus efficient firms tend 
to choose relatively high equity ratios to protect future income derived from high profit. 
Therefore, a nonlinear relationship exists between profitability and capital adequacy ratio.  
Goddard (2004) finds a bank’s size could also be a determinant of bank profitability. The 
scale economies decrease as the asset size level increases. Berger argued that it is obvious 
that large banks are more efficient than small ones, but less clear the large banks realize 
economies of scale. However, evolution of the technology and management structure is 
more likely to improve the profitability. 
 
Short (1979) also argues that banks’ size affects the capital adequacy ratio, because large 
banks are able to raise less expensive capital and make more profit. However, other 
empirical results suggest that cost savings from increasing the size of banks could be 
ignored. Therefore, the diseconomies of scale could also exist in large banks. For 
example, in 2004, Goddard finds that the relationship between the rate of return and the 
asset size is positive for banks in England, but negative the banks in Germany. Thus, the 
relationship between profitability and size for US banks to be positive or negative mainly 
depends on the scale efficiencies or inefficiencies for the bureaucracy and related factors 
(Goddard, 2004).  
 
                                                 
4
Franchise value is the value embedded in the bank but does not appearing on the balance sheet. The 
most well know franchise values for banking industry is bank’s license, which is worthless if the bank 
becomes insolvent. High franchise value will increase the bank loss due to bankruptcy costs of franchising.  
5
 Franchise value can effectively change the risk-taking behavior of financial institutions. 
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In addition, there are three hypotheses about the determinants of profitability, structure-
conduct-performance hypothesis, market-power hypothesis and efficient-structure 
hypotheses. All three have been used by international studies of bank performance. The 
traditional structure-conduct-performance hypothesis indicates that banks extract 
monopolistic rents in concentrated markets by their ability to offer lower deposit rates 
and charge higher loan rates (Bourke, 1989, Hannan, 1979). Another theory is the 
market-power hypothesis which indicates that only firms with large market shares and 
well-differentiated products are able to exercise market power in pricing these products 
and earn supernormal profits (Berger, 1995). On the other hand, the efficient-structure 
hypothesis states that banks with better management and technology have lower costs and 
thus, make higher profits (Demsetz, 1973, Smirlock, 1985). The assumption of this 
hypothesis is that the banks gain large market shares and create a high level of 
concentration. Consequently, the concentration positively effects profitability. 
 
Finally, Haslem (1969) collected the balance sheet and income statement information of 
all the member banks of the US Federal Reserve System. His study indicated that most of 
the financial ratios have significantly relationship with profitability, especially capital 
adequacy ratios, interest expense, bank size and loan size. Wall (1985) concludes that a 





Table below briefly describe the main results of previous studies about the relationship 
between the profitability and different variables of the banking sector. 
 
Variables Berger Goddard Short Hoffmann 
Capital Ratio + +/- - - 
Bank Size + + + - 
Market Concentration + 
  
+ 




Previous studies about the banking industry under Asian crisis and Greek debt crisis 
indicate that bank’s profitability is badly hurt by crisis. Fadzlan Sufian (2005) apply an 
unbalanced bank level panel data and examine the performance of commercial banks in 
South-East of Asia from 1997 to 2012. The empirical results of this study state that bank 
specific characteristics, such as liquidity, non-interest income, credit risk, and capital 
adequacy ratio, have positive impact on bank performance, while interest expense 
negatively impact bank’s profitability. 
 
Recent research by Ommeren (2012) for the European banking sector during the financial 
crisis and the current Euro-crisis (Greek debt crisis) indicates the stability of the banking 
sector will likely influence future profits and activities positively. Ommeren verifies that 
the capital adequacy ratio is a positive determinant of banks’ profitability supporting the 
signaling hypothesis and bankruptcy cost hypothesis. In addition, non-interest income has 
positive relationship with banks’ profitability, which indicates that income diversification 
10 
 
positively contributes to profits. Ommeren also finds that there is no evidence that the 


























3.1 Research Approach 
The purpose of this thesis is to identify the determinants of the profitability of the 
banking sector. In this part, I build an empirical model for the analysis of the 
determinants of bank’s profitability suggested by Paolo Hoffmann (2011). His research 
method for the profitability of the banking industry before the near crisis would be 
applied to select variables in this thesis. 
 
In this part, I will select return on assets as the dependent variable proxy for the 
profitability of the banking industry. Subsequently the independent variables are 
categorized within bank-specific, industry-specific and macroeconomic determinants.  
 
3.2 Variables Introduction 
Table 1 displays the brief description of the variables in this study. 
 
3.21 Dependent Variable 
Return on assets (ROA), net income divided by total assets, is the most common measure 
of profitability for both the banking sector and the non-banking. Following Pasiouras and 
Kosmidou (2007)’s study, return on assets or return is the key ratio and also the most 
common measure of profitability of banking sectors in banking literature. ROA is an 
12 
 
indicator of operational performance and efficiency by presenting the return on assets 
(Pasiouras and Kosmidou, 2007). In addition, the European Central Bank (2010) suggests 
that ROA is a useful measure of banks’ profitability in an environment with substantial 
higher volatility but appears to be a weak measure of profitability during prosperity. 
Therefore, ROA is a better choice of dependent variable in this thesis than ROE (return 
on equity). 
 
3.22 Independent Variable 
In prior research, the independent variables are classified into three parts: bank-specific, 
industry-specific and macroeconomic variables (Pasiouras and Kosmidou, 2007; 
Athanasoglou et al., 2008 and Dietrich and Wanzenried, 2011). The bank-specific 
variables as the endogenous factors consider the factors regarding capital adequacy, loan, 
interest expense and investment. The industry-specific variables as the exogenous factors 
cover the market concentration, industry volatility and comprehensive stock index. 
Similarly, macroeconomic variables factors include Federal Reserve Bank Discount Rate 
and housing start, hence external.  
 
3.23 Bank Specific Independent Variables 
The focus of this thesis is to examine the capital adequacy of a bank through the equity-
to-total asset ratio (CAP). The equity-to-asset ratio measures how much of bank’s assets 
are funded by the owner’s funds and is also a proxy for the capital adequacy of a bank.  
13 
 
Previous academic research finds different results of the relationship between the equity-
to-asset ratio and return on assets. On one hand, the risk-return analysis indicates a 
relative high capital adequacy would bring a relative low return. On the other hand, 
depending on the signaling hypothesis and bankruptcy cost hypothesis, Berger (2001) 
finds that a higher capital ratio could also improve the profitability of the banking 
industry because of the lower costs of the financial crisis. Therefore, the impact from the 
capital ratio is an unpredictable variable and might be determined by specific economic 
scenarios.     
 
Furthermore, earlier research mostly focuses on the linear relationship between the bank’ 
performance and capital structure (Goddard et al., 2004).  However, Hoffmann finds that 
it appears a nonlinear relationship based on the data of the banking industry of US over 
the period between 1995 and 2007. Hoffmann concludes that the nonlinear relationship 
exists between the capital adequacy ratio and return on assets. 
 
Bank size (SIZE) is measured by the logarithm of total assets. The expected sign of the 
bank size is unpredictable based on prior research. However, governments are less likely 
to allow large banks to fail. Classical theory predicts that large banks would earn low 
profits. Furthermore, modern intermediation theory indicates that efficiency increase in 
bank size, owing to economies of scale. In other words, intermediation theory concludes 





The ratio of the total loan and lease to the total assets (LOAN) implies the business 
capacity of banks.  From prior studies, a positive relation exists between LOAN and ROA. 
In addition, the total deposit over the total assets (DEP) represents the market profitability.  
A negative relationship exists between deposit ratio and the earning of banks (Bonaccorsi 
Patti, 2006). Moreover, interest expense (INTEXP) as the important measure of the cost 
of efficiency. Low interest expenses lead to high profitability in earlier studies (Berger, 
1995). The investment (SEC) is measured by securities invested by banks at market price 
over the total assets and should have a positive relationship to the earning ability (Paolo 
Hoffmann, 2011). 
 
I also take the positive factor, reputation, into consideration. I select the goodwill from 
the balance sheet of banks as the proxy for reputation. Goodwill is an accounting concept 
meaning the value of an asset owned that is intangible but has a quantifiable "prudent 
value" in a business. Commercial banks subtract the fair market value of all the tangible 
assets from the sale value of the bank to determine the value of goodwill. Goodwill 
presents the support from the shareholder and recognition by customers in specific value. 
Thus, we add the logarithm of goodwill to display the reputation in this case. 
 
3.24 Industry Specific Independent Variables 
The performance of the banking industry in the public market (LNNASDAQ) is 
considered as an objective reflection of confidence for the whole banking industry. In this 
15 
 
thesis, we apply the NASDAQ Banking Index a reasonable measure of the banking 
industry performance as a whole. This variable is expected has a positive relationship 
with the return on assets. 
 
Traditionally, market concentration determines the bank’s profitability based on the 
market power (Delis et al., 2008). In this thesis, I apply Herfindahl–Hirschman Index 
(HERF) to measure the market concentration. Herfindahl–Hirschman Index (HERF) 
describes the size of firms in relation to the industry and an indicator of the amount of 
competition among them. It is defined as the sum of the squares of the state market share 
of deposits of the 50 largest banks in each state.
6
 Generally, increases in the Herfindahl-
Hirschman Index generally indicate a decrease in competition and an increase of market 
power. Meanwhile, the bank’s share of market deposit can also serve as a proxy for the 
monopoly. By previous researches, these two variables have positive relationship with 
return on assets. Besides, I utilize the standard deviation of the return on assets of banks 
(STDROA) to measure the volatility of the banking market.  
 
3.25 Macro Economy Independent Variables 
In this thesis, I apply the US Federal Reserve Bank Discount Rate as the external 
variable. The discount rate is the interest rate charged to commercial banks and other 
depository institutions on loans they receive from their regional Federal Reserve Bank's 
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 In technical terms, Herfindahl-Hirschman Index is calculated as:  
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∑          
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lending facility. The interest rate set by Federal Reserve Bank aims to reduce liquidity 
problems and the pressures of reserve requirements of commercial banks and saving 
industry. As the charge to the loans by Federal Reserve Bank, an indirect relationship 
between the discount rate and the bank’s profitability can be predictable.  
 
3.3 Data analysis 
Table 1 displays the brief description of the variables in this study. The statistics 
description in table 2 shows that a mean bank returns 0.144 cents of net income for each 
dollar of asset.  
 
The average CAP ratio is 11.73% over this period. This phenomenon could be explained 
by the improvement of the minimum capital adequacy of Basle Committee on Banking 
Supervision which is scheduled to be introduced from 2013 until 2015. 
 
Meanwhile, the standard deviation of return on assets (STDROA), as an industry specific 
variable, is 0.01150 over the crisis. The size of banks reach 12.0313, which means the 
asset scale of US banking sector expands after the crisis. In addition, the interest expense 
over deposit (INTEXP) is 0.0648. Security invested to total asset (SEC) increase to 
0.2072. 
 
The correlation coefficients form (table 4) exhibits a negative correlation between the 
profitability (ROA) and the total loans (LOAN), the deposits (DEP), the Herfindhal-
17 
 
Hirschman index (HERF) and the size of the bank (SIZE). However, the relation with the 
capital ratio (CAP), with the discount rate (RATE), with the interest expenses (INTEXP), 
with the investment in securities (SEC), with the proxy for reputation (LNGW), with the 
























Based on the dependent variable and independent variables selected above, I describe the 
methodology used in the empirical analysis to test the different hypotheses. I apply the 
unbalanced panel data on 8677 banks
7
 from 2007 through 2012, with total 18,874 bank-
year observations. The panel data is the best tool to analyze both cross-sectional and 
time-series data. In this study, the main advantage of panel data is that it overcomes the 
unobservable, constant, and heterogeneous characteristics in this sample and the excellent 
identification and measure of those unobserved effects by either cross-sectional or time-
series analysis. In this case, I utilize a basic econometric model to analyze how the capital 
adequacy ratio affects the efficient return on assets, the economies of scale of banks and 
what the determinants of the profitability of the banking sector are. 
 
            ∑              
    
      
   ∑                
    
      
  ∑                
     
       
                                       
 
                                                 
7
 The banks’ data are organized by state, including the newly opened and insolvent banks during the crisis.  
I drop the data of Advanta bank Corp in Delaware (2010) because return on assets of this bank is -50.8411 
and this exception would drive the regression result. 
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Where the dependent variable       measures profitability, estimated return on assets, 
for bank   at time , with         and        . N denotes the number of cross-
sectional observations and T the length of the period in this sample. The model further 
consists of a constant term, measured by  , The explanatory variables are divided into 
    vectors of bank-specific (        ) , industry-specific (        )  and 
macroeconomic variables(         ), where   refers to the number of slope parameters 
for the different variables category. Finally, the model includes an error disturbance term 
   . 
 
Panel data models are estimated by either fixed effects or random effects models. In the 
fixed effects model, the individual-specific effect is a random variable that is allowed to 
be correlated with the explanatory variables. Unlike the fixed effects model, the rationale 
behind random effects model is that the individual-specific effect is a random variable 
uncorrelated with the independent variables in the model. The fixed effects model is 
favored if I concentrate on the set of banks and my inference is restricted to the behavior 











The analysis in this part mainly concentrates on the relationship between return on assets 
and relative determinant variables to control the unobservable heterogeneity under the 
fixed effect estimators. Table 4 reports the estimated coefficients and standard errors. 
 
I utilize return on assets (ROA) as a dependent variable and use capital adequacy ratio 
(CAP), the second (CAP2), third (CAP3) and fourth (CAP4) power of capital adequacy 
ratio, other bank-specific, industry-specific and macro economy variables as independent 
variables to test the nonlinear relationship between return on assets and capital adequacy 
ratio. I find a positive and statistically significant relationship exists between return on 
assets (ROA) and capital adequacy ratio (CAP) and the third power of (CAP3) and a 
negative relationship between return on assets (ROA) and capital adequacy ratio squared 
(CAP2) and the forth power of capital adequacy ratio (CAP4). Thus, the result suggests a 
nonlinear relationship between efficient return on assets and capital adequacy ratio.  
 
Based on the nonlinear relationship between ROA and CAP and the regression results 
from the fixed effect system estimator in table 4, I apply the coefficients from the first to 
the forth power of CAP and get the equation as below, 
 




Computing the first derivative, 
 
    
    
                                              
 
I put the mean value of capital adequacy ratio of my sample 0.1173 into the equation 
above, the first derivative of return on assets is -0.19787. In other words, if the capital 
adequacy ratio of a bank is larger than 0.1173, return on equity of this bank would enter 
into a downward trend.  
 
For further study about the nonlinear relationship, I find most of the U.S. banks with a 
capital adequacy ratio ranging from 7% to 15% by the frequency graph in Figure 1. By 
the estimated coefficients of the capital adequacy ratio, I create a diagram of the 
relationship between capital adequacy ratio (CAP) and predicted return on assets 
(predicted ROA) at different value of CAP. The diagram in Figure 2 presents this 
nonlinear relationship between CAP and predicted ROA. 
 
I also create a scatter diagram (Figure 3) of the capital adequacy ratio (CAP) of banks in 
my sample and predicted return on assets (predicted ROA) at different value of CAP. The 
scatter diagram below presents a nonlinear relationship between CAP and predicted ROA. 
From the frequency graph and the predicted values of ROA for capital ratios in the 
graphs above, I find that return on assets (ROA) of most banks with capital adequacy 




The traditionally tested signaling hypothesis suggests that as the asymmetrical 
information exists between managers and investors, it can be less challenge for managers 
of low risk banks to signal the bank’s operating conditions through high capital ratios 
than for those of high risk banks. This hypothesis indicates a positive relationship 
between the capital-asset ratio and the bank’s profitability. The efficiency-risk hypothesis 
is another hypothesis about the profit–capital relationship for US banking sector. The 
efficiency-risk hypothesis indicates that efficient banks tend to choose low capital ratios, 
because high expected returns from the greater profit efficiency substitute for equity 
capital by protecting the banks against default risk, or liquidation (Athanasoglou, 2008). 
Besides, the franchise-value hypothesis argues that efficient firms tend to choose 
relatively high equity ratios in order to protect the future income that derived from high 
profit efficiency (Berger, 1995). I apply both the franchise-value hypothesis and the 
efficiency-risk hypothesis mentioned above to explain the nonlinear relationship. The 
argument indicates that a high capital adequacy ratio implies a relative risk-averse 
position would lead to a negative relationship between capital ratios and profitability 
(Athanasoglou et al., 2008). On the contrary, lower levels of equity would increase the 
cost of capital, exacerbate the possibility of bankruptcy and lead to a positive impact on 
profitability (Berger, 1995). These hypotheses explain the nonlinear relationship between 




I also find a significantly positive connection between bank size and profitability in the 
fixed effect model. This positive relationship could be explained in two ways. On one 
hand, banks can take advantage of the economies of scale during the financial crisis. On 
the other hand, the positive relationship also suggests that the Federal Reserve offered 
more support to large banks to prevent the potential collapse. The great support allowed 
banks to maintain profitability of large banks during the crisis. It may also be that large 
banks have more diversified portfolios and earn higher profits during recessions. Without 
more information on which banks were assisted by the Federal Reserve, it is hard to 
know which effect is driving the result.  
 
Furthermore, in order to make this result more prudent and more convincing, I divide the 
banks in my sample equally into five groups by their asset size from small to large and 
add these five groups of banks as dummy variable into regression
8
. I find the one fifth 
banks with largest asset size and another one fifth with second largest asset size have a 
significantly positive relationship with profitability. Meanwhile, the last one fifth banks 
with smallest asset size and one fifth with second smallest asset size negatively relate 
with profitability. These findings prove that larger banks are more profitable than smaller 
ones.  
 
In addition, my study indicates a negative relationship between the bank’s profitability 
(ROA) and the deposits ratio (DEP). We should notice that the deposit insurance and 
                                                 
8
 Table 5 
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other safety net protections would increase the agency cost of outside debt (Berger, 
1995). Therefore, the higher agency costs predict lower profitability. The standard 
deviation of return on assets (STDROA), which measures the volatility of the banking 
sector during the financial crisis, has a positive connection with the profitability of 
commercial banks. According to research by Hoffman (2011), the relationship between 
rate of return and the volatility keeps in a positive direction, because the risky banks can 
achieve higher rates of return. A higher volatility would result higher profitability for the 
banking sector. Moreover, the investment in securities (SEC) displays a positive 
connection with the bank’s return. This phenomenon could be explained by the low 
interest policy since the financial crisis.  The boom of the stock market brought profit to 
the commercial banks, which invest in securities market. Thus, the relationship between 
ROA and SEC is positive. 
 
During the financial crisis, the Federal Reserve discount rate (RATE), as an external 
variable, has a positive and significant relationship with ROA. The coefficient of Nasdaq 
Banking Index (LNNASDAQ) positively relate with return on assets (ROA) in the fixed 
effect model as well. Finally, the coefficient of Herfindahl Hisrschman index (HERF) is 
negative and statistically significant.  
 
The business capacity of the bank (LOAN), the goodwill (LNGW) and the interest 





SUMMARY AND CONCLUSION 
Profitability is an essential criterion to measure the performance of the banking sector. In 
this thesis, I mainly examine the determinants of the profitability for the US banking 
sector during the financial crisis. The main conclusion is a nonlinear relationship between 
the bank’s profitability and the capital adequacy ratio. To deal with the nonlinear 
relationship, I apply both the franchise-value hypothesis and efficiency-risk hypothesis to 
explain the nonlinear relation between profitability and capital ratio. As we know, the 
franchise-value hypothesis implies that efficient banks apply relative high capital ratios. 
In the contrary, the efficiency-risk hypothesis indicates that banks seeking higher returns 
will choose low capital. By my research, the franchise-value hypothesis plays the main 
role when the capital ratio stays in a low level. Afterwards, the efficiency-risk hypothesis 
would determine the relationship of return and capital with the growth of the capital ratio 
over a certain level.   
 
Secondly, the positive relationship between size and return indicates that the economy of 
scale exists in the US banking industry during the financial crisis. In other words, the 
banks in large size can take advantage of their size. Economies of scale could be regarded 
as the cost advantage that banks obtain due to size, with cost per unit generally 
decreasing with increasing scale. Operational efficiency of banking is also greater with 
increasing scale, leading to lower variable cost and high profitability as well. 
Furthermore, the financial crisis incurred the collapse of the banking industry. Credit risk 
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becomes the most crucial risk for the banking sector. Thus banks with larger asset size 
would bring confidence to depositors and encourage the investors. Furthermore, Federal 
Reserve would offer support to large banks to prevent the potential collapse. Thus, large 
asset size would lead to high profitability for US banks, especially over the financial 
crisis. 
 
Other internal factors, such as deposit to total asset (DEPOSIT) and securities invested to 
total asset (SEC) also significantly impact the profitability of the banking sector. 
Meanwhile, other the exogenous factors, such as Herfindahl-Hisrschman Index (HERF), 
Nasdaq Banking Index (LNNASDAQ) and Federal Reserve discount rate (RATE) 
significantly determine the profitability of banks as well.  
 
Finally, by comparison with the research of Paolo Hoffmann (2011) for the determinants 
of the U.S. banks’ profitability before the financial crisis, I find the capital adequacy ratio 
has an M or inverted U shape relationship with profitability, rather than the U-shape 
before the crisis. Moreover, asset size turns to positively relate to profitability during the 
financial crisis, rather than negatively before this period. This could be explained that 
Federal Reserve offer support to large bank and a larger asset size would bring 
confidence to investors through diversification, particularly in the credit risk period. 
Furthermore, I also find that the negative impact from the Herfidahl-Hisrschman Index 
(HERF) since the financial crisis. This indicates that large banks would perform much 




























Appendix A: Tables 
 
Table 1. Variables Definition. 
Variable Calculation  Description Source 
Dependent variable 
ROA Net income 
divided by total 
assets 




CAP Equity to total 
asset  
This ratio is a measure of the capital 
adequacy and financial leverage. 
FDIC 
LOAN Loan & lease to 
total asset 
The ratio of loan & lease to total asset is 
a measure of business capacity. 
FDIC 
DEPOSIT Deposits to total 
asset  
The ratio of deposits to total funding is a 
measure of the funding structure and 
market opportunity 
FDIC 
INTEXP Interest expense 
on customer 
deposits  
Interest expense on deposit is a proxy for 
the costs of efficiency. 
FDIC 
SEC Investment in 
security at market 
value to total 
asset  
The ratio of security investment to total 
funding is a measure of investment. 
FDIC 
SIZE Logarithm of total 
asset 
This ratio a measure of bank size FDIC 







for state and year 
HH is a measure of concentration within 
the banking sector. 
FDIC 
STDROA Standard 
deviation of ROA 
The measurement of the volatility of 
ROA of the banking sector. 
FDIC 
LNNASDAQ Logarithm of 
Nasdaq Bank 
Index for year 
Market Value of banking industry. Nasdaq 
 
Macroeconomic variable 
RATE US Federal 
Reserve Bank 
Discount Rate 







Table 2. Descriptive Statistics. 
  Description Mean Std.Dev Min Max 
ROA Net income / total assets  0.00144 0.012205 -1.58760
9 0.60469 
CAP Equity / total assets 0.11730 0.078395 -2.14953 1 
LOAN Total loans / total assets 0.88279 0.078450 0 3.14953 
DEPOSIT Total deposits / total assets 0.81649 0.109623 0 1 
INTEXP Interest expense / total assets 0.06483 4.411678 0 649.676 
SEC Investment in security / total assets 0.20720 0.155795 -0.44403 0.99785 
LNGW Natural log of goodwill 7.17073 2.485609 0 18.1782 
SIZE Natural log of total assets 12.03131 1.369901 4.67283 21.3344 
HERF Herfindahl-Hisrschman index 0.11699 0.164145 3.11e-08 1 
STDROA Standard deviation of ROA 0.01150 0.004036 0.007971 0.02016 
LNNASDAQ Natural log of Nasdaq Bank Index 7.64494 0.261203 7.31849 8.09061 



















                                                 
9
 I drop the data of Advanta bank Corp in Delaware (2010) because return on assets of this bank is -













F test that all u_i=0:     F(4114, 14728) =     5.70         Prob > F = 0.0000
                                                                              
         rho    .78060936   (fraction of variance due to u_i)
     sigma_e    .00393924
     sigma_u    .00743055
                                                                              
       _cons    -.0318311   .0226768    -1.40   0.160    -.0762805    .0126183
        lngw     .0000776   .0000478     1.62   0.105    -.0000161    .0001712
    lnnasdaq     .0011947   .0004782     2.50   0.012     .0002573     .002132
      stdroa     .0561048    .008807     6.37   0.000      .038842    .0733677
        herf    -.0005991   .0003295    -1.82   0.069    -.0012449    .0000468
        size      .000374   .0001966     1.90   0.057    -.0000113    .0007593
         sec     .0026883   .0006266     4.29   0.000     .0014601    .0039166
      intexp    -.0000584    .000049    -1.19   0.234    -.0001545    .0000377
        rate     .0001655   .0000609     2.72   0.007     .0000461    .0002849
     deposit    -.0044985   .0009008    -4.99   0.000    -.0062641   -.0027328
        loan     .0080187   .0222254     0.36   0.718    -.0355459    .0515833
        cap4    -1.154205    .046949   -24.58   0.000    -1.246231   -1.062179
        cap3     2.073648   .0786471    26.37   0.000      1.91949    2.227807
        cap2    -1.174437   .0405585   -28.96   0.000    -1.253937   -1.094937
         cap     .2389763   .0232886    10.26   0.000     .1933279    .2846248
                                                                              
         roa        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
corr(u_i, Xb)  = -0.1461                        Prob > F           =    0.0000
                                                F(14,14728)        =    131.41
       overall = 0.0537                                        max =         6
       between = 0.0196                                        avg =       4.6
R-sq:  within  = 0.1110                         Obs per group: min =         1
Group variable: cert                            Number of groups   =      4115
Fixed-effects (within) regression               Number of obs      =     18857
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F test that all u_i=0:     F(4114, 14725) =     5.71         Prob > F = 0.0000
                                                                              
         rho    .78104681   (fraction of variance due to u_i)
     sigma_e    .00393144
     sigma_u    .00742531
                                                                              
       _cons    -.0249618   .0225055    -1.11   0.267    -.0690755    .0191519
      group5     .0005778   .0002966     1.95   0.051    -3.62e-06    .0011592
      group4     .0006313   .0002005     3.15   0.002     .0002383    .0010242
      group2    -.0010535   .0002235    -4.71   0.000    -.0014917   -.0006154
      group1    -.0027079   .0003703    -7.31   0.000    -.0034337    -.001982
        lngw     .0000674   .0000449     1.50   0.133    -.0000206    .0001554
    lnnasdaq      .001076   .0004755     2.26   0.024      .000144    .0020079
      stdroa     .0534711   .0086808     6.16   0.000     .0364557    .0704865
        herf    -.0005813   .0003285    -1.77   0.077    -.0012252    .0000627
         sec     .0026488   .0006242     4.24   0.000     .0014252    .0038724
      intexp    -.0000629   .0000489    -1.29   0.199    -.0001588     .000033
        rate     .0001876     .00006     3.13   0.002     .0000701    .0003052
     deposit    -.0043884   .0008984    -4.88   0.000    -.0061493   -.0026275
        loan     .0067198   .0221787     0.30   0.762    -.0367532    .0501928
        cap4    -1.131652   .0467608   -24.20   0.000    -1.223309   -1.039995
        cap3     2.031306   .0782962    25.94   0.000     1.877836    2.184777
        cap2    -1.150824   .0403785   -28.50   0.000    -1.229971   -1.071677
         cap     .2358317   .0232485    10.14   0.000     .1902618    .2814016
                                                                              
         roa        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
corr(u_i, Xb)  = -0.1669                        Prob > F           =    0.0000
                                                F(17,14725)        =    112.27
       overall = 0.0555                                        max =         6
       between = 0.0225                                        avg =       4.6
R-sq:  within  = 0.1147                         Obs per group: min =         1
Group variable: cert                            Number of groups   =      4115
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